Data were entered and analyzed using the Statistical Package for the Social Sciences (SPSS) Version 20 software (SPSS Inc., Chicago, IL, USA). Frequency and percentages were used to describe qualitative data. The test of normality of quantitative data was done using the Shapiro-Wilk test which revealed a non-normal distribution. Therefore, median values and interquartile ranges (IQRs) were used to describe quantitative data. To compare qualitative data, Chi-square or Fisher's exact test was used depending on the number of groups in each variable. The Mann-Whitney or Kruskal 
results
A total of 29 patients with LMMs were enrolled. Two patients with LMMs were excluded as they had cheilitis and no clinical evidence of AD. The clinical characteristics of the 27 patients with AD and LMMs are shown in Table 1 . The median age at presentation was 16 years (IQR 13-27) and more than half of patients were in their second decade of life. Females were more commonly affected (70%) with a female: male ratio of 2.4:1. A majority of patients were Asian (93%) with Fitzpatrick skin phototype III (89%). Three patients had a first-degree relative with clinically documented findings of AD and LMMs [ Table 1 ].
The median age at onset of LMMs was 12.5 years (IQR 8.5-21), with a median duration of 2 years (IQR 1-4). All patients except one (96%) had a history of cheilitis preceding the development of LMMs. The LMMs developed at a median duration of 3 years from the onset of cheilitis. There was a strong correlation between the duration of cheilitis and duration of LMMs (ρ = 0.735, P = 0.001). Lesions presented as oval or round brown macules with a smooth border. Multiple macular LMM was the most common type seen (93%) [ Figure 1a ]. One patient had the solitary macular type [ Figure 1b ] and another had a mixed type [ Figure 1c ]. The median number of LMMs was 4.5 (IQR 3-8.5) with a median size of 2.5 mm (IQR 1.9-4). The number and size of LMMs did not differ significantly with regards to gender. There was no significant correlation between the duration of LMMs and their number or size. The majority of patients had LMMs involving both lips (74%) with 19% and 7% of patients having isolated lower and upper lip involvement, respectively. The involvement of both lips was seen in all patients with severe AD and skin phototype IV; however, this finding was not statistically significant. The distribution of LMMs was along the entire lip (middle and lateral) in the majority of cases (93%) and did not involve the perioral area.
The intraoral mucosa was affected in only one patient. The patient was a 12-year-old female with a solitary brown macule measuring 1 mm in diameter and involving the right buccal mucosa. The assessment for the presence or absence of melanonychia was not documented. None of the patients had any gastrointestinal symptoms and only one patient had a family history of colon cancer.
disCussion
The study of LMMs in AD patients demonstrated a predominance in Asian females and an association with preceding cheilitis and long-standing AD.
Studies of LMMs in the literature are limited. Ho et al. [1] (29 patients) and Gupta et al. [4] (79 patients) reported their case series of patients with LMMs but did not describe any association with AD. These studies showed a female predominance (86% and 83.5%, respectively) as was seen in our case series. Our patients differ from these studies in that our patients had multiple pigmented macules on both lips and almost all patients had evidence of preceding cheilitis.
There are several reports of LMMs developing after the application of a topical calcineurin inhibitor (TCI). [2, 5] All patients had evidence of cheilitis and/or AD, and the LMMs persisted in all patients despite discontinuing TCIs. The development of LMMs in these patients may have been due to the associated cheilitis rather than the use of a TCI. Many of our patients had never applied a TCI on their lips.
Kang et al. [3] reported a series of 178 Korean patients with AD and demonstrated the presence of LMMs in 34.3% patients compared to 15.2% of age-and sex-matched controls without AD. They found that the LMMs in patients with AD were most often multifocal and located in the middle of the upper lip. It is interesting to note the similarities between the patients in our study and that by Kang et al. Although our study was performed in Vancouver, BC, which has a significant Asian population, there was a definite Asian predominance in the patients presenting with AD and LMMs. While this may reflect a local, selection or referral bias, we think this is a true 
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